Abstract: With the development of cloud computing technologies and the multiplication of enterprise architecture reference frameworks, the industrials are encouraged to take into account the new concepts of cloud service in the evolution of their information system strategies. The present paper starts by presenting background concepts and the state of the art of the enterprise architecture, in order to propose a maturity model that helps enterprises to build and evaluate a functional component of their Information System architecture and allow them to qualify its externalization to the Cloud Computing as well as its monitoring.
Introduction
Due to the rapid changing of information technologies (IT), the continuous transformation of IT systems, and particularly the emergence of cloud computing, the industrials are encouraged to evolve their information systems (IS) continuously and rapidly to take advantage of offered services. The alignment of these systems to the strategic choices of the enterprise remains a major concern and involves a permanent modification in the perimeter of the IS architecture, which requires continuous adaptation of its initial partition. The IS urbanization or the enterprise architecture (EA) approaches allow to define the evolution plan of the enterprise's IS as well as its governance in the medium and long term. However, the choice of partial or total opening of the information system to cloud computing requires having an anticipative vision of IS evolution as well as a maturity level of IT architecture's components and monitoring processes of services provided to the end user.
The remainder of this paper is structured as follows. Section 2 introduces the information system definition as well as its alignment with the enterprise strategy. Section 3 exposes an overview of EA concepts and models. Section 4 describes the cloud computing and its relation with the EA. Section 5 provides a description and example of architecture model for IT service management. Section 6 introduces our contribution by the proposition of a maturity-based transformation model for enterprise architecture functional components. Finally, Section 7 is a conclusion of the paper. researcher viewpoints, experiences, and contexts. Indeed, defining the IS as a Work System is considered to be the most appropriate definition [1] . This definition allows identifying the components of an IS and eliminates any confusion with a computer system [2] . S. Alter defines the Work System as "a system in which human participants and/or machines perform work (processes and activities) using information, technology, and other resources to produce specific products and/or services for specific internal and/or external customers." [1] . Fig. 1 illustrates the components of a work system. The IS is defined as a work system whose internal functions are limited to treating the information by running six types of operations, which are capture, transmit, store, retrieve, manipulate, and display the information. An IS produces information, assists, or automates the work performed by other work systems [3] . In other words, an IS is a work system whose processes and activities are devoted to the information treatment, namely the capture, the transmission, the storage, the retrieval, the manipulation, and the display of information [3] . 
Information System and the Enterprise Strategy
J. Simonin considers that the enterprise sustainability is valorized by the integration of its strategy in the enterprise's processes that are used to produce value. He adds that a sustainable Information System is valorized by the integration of this strategy in enterprise IS to produce value [4] . The strategy includes two aspects: the work system strategy and the enterprise strategy [3] . The strategies that are relevant to a work system include the enterprise strategy, the organizational strategy, and the work system strategy. In general, the three levels strategies must be aligned and the work system strategy must support the remaining strategies [1] . The strategy is modeled by a hierarchy of objectives. The latter are decomposed into sub-objectives until all objectives can be achieved by at least one process [5] .
Enterprise Architecture or Information System Urbanism

Enterprise Architecture vs. Information System Urbanization
The Enterprise Architecture (EA) is a base of strategic information asset, which defines the mission, the information needed to carry out the mission, the technology required to perform the mission, and the transition process of the implementation of new technologies in response to the evolving of the mission [6] , [7] .
The information system urbanization (ISU) is a concept inspired by the town planning and used in information systems. The ISU concept was developed in France by enterprises of significant size in the early 90s [4] , [5] . It has started with Jacque Sassoon's publication of the book "Information Systems Urbanism" in 1988 [5] . This concept has then evolved over the years especially with its promotion by specialized communities such as CIGREF and Club-Urba. The EA is a framework of an Anglo-Saxon origin which took start from John Zachman publication of the paper "A Framework for Information System" in IBM System Journal in 1987 [5] .
Several EA frameworks and methods are available, e.g.: Zachman, E2AF, AEP, FAEF, TAEF, TOGAF, IAF, JTA, DodAF, TAFIM, CIMOSA, PERA, SAGA, etc. Most of which are derived from Zachman's Framework [8] . A French EA approach, entitled ISU ("Urbanisation des Systèmes d'Information") [5] , [8] has also been added. Existing approaches still suffer from some issues [8] and this because of the fact that they represent frameworks of reference. These limits are summarized as: lack of integration, lack of formal definition, lack of documentation of the EA management process, and no support for improving the strategic alignment.
A study by the IFAES (Institute for EA Development) [8] , [9] shows that two main reasons to undertake the enterprise architecture are: the business IT alignment and the construction of a set of transformation instructions.
The ISU approach allows to make IS more able to serve the enterprise's strategy and anticipate changes in its environment [10] . This is the case of a meta-model allowing describing all the knowledge of an IS according to five IS views [11] (Fig. 2):  A strategy view, describing the strategic missions and objectives of the IS;  A business view, describing the processes, activities, and organization penetrated;  A functional view, describing the IS use cases and the information manipulated independently of technological choices;
 An applicative view, describing software components (e.g., applications) kept as well as their interdependencies (flux, software architecture, etc.);
 An infrastructure view, describing the physical resources and the deployment. This partition of the IS in points of view allows to structure the urbanization process. Also, it allows putting a common language, which is an essential prerequisite for the establishment of a common framework for discussion, cooperation, and decision. The number of layers and their communication is not yet a standard. Although a strong evolution of the maturity of the proposed solutions and a convergence of practices is clearly observed.
Urbanization Approach
The ISU approach consists in transforming, pooling, reusing and aligning the assets (and resources) of an organization (equipment, personnel, projects, processes, data) with its own operational characteristics, its scalability strategy and its stress field, all in a formal, understandable and shared framework [11] . The urbanization approach adopted by the Club-Urba is structured around several activities organized under such a framework which is illustrated in Fig. 3 [11] . It is articulated around three kinds of activities: the piloting activities, core business activities, and support activities.
From another point of view, the most practiced approach, The Open Group Architecture Framework (TOGAF), has been proposed in 1995 by the Open Group enabling users to implement open solutions at lower costs, to simplify design, planning, acquisition, and open systems integration processes, and to help IS directors to better communicate their goals and strategies to the decision makers [8] . This approach is based on a EA building method called Architecture Deployment Method (ADM). 
The Cloud Computing and Enterprise Architecture
Cloud Definition
Through a multiple definitions study, [12] 
defines the cloud computing as "a large pool of easily usable and accessible virtualized resources (such as hardware, development platforms and/or services). These resources can be dynamically reconfigured to adjust to a variable load (scale), allowing also for an optimum resource utilization. This pool of resources is typically exploited by a pay-per-use model in which guarantees are offered by the Infrastructure Provider by means of customized Service Level Agreements (SLA)."
The National Institute of Standards and Technology (NIST) defines the Cloud Computing as "a model for virtualization management, cloud deployment, fault tolerance, security, quality of service, cloudonomics, load balancing, interoperability, scalability, data governance, data migration, business process management, third party engagement, transferable skills, user consumption-based billing and metering, user-centric privacy, service level agreements, adaptability and learning, and user experience. Other requirements and best practices are also recommended for migrating to cloud environments such as: application security and data encryption [6] . A cloud-opened EA should take account of these requirements to allow flexible migration of its functional blocks towards and cross cloud service providers platforms.
Services Management
Reference [17] proposes a service management architecture composed of the traditional IT management processes as defined by standards such as IT Infrastructure Library (ITIL), a service life-cycle management layer, and an infrastructure resources management layer (Ensembles).
The cloud service life-cycle is composed of the following steps ( Fig. 6 ):
 Definition: all management knowledge required for a specific type of cloud service is captured in a service template. A model service template contains all the knowledge that is needed to instantiate a cloud service and manage the outcome cloud service instances.
 Offering: a cloud service offering is created based on a service template by adding all information specific to the cloud service provider and offering.
 Subscription and instantiation: From a service catalog, a requester can select an offering and then specify the necessary settings for the service instance, such as capacity, availability, performance and duration.
 Production: The phase in which the service instance is managed either automatically based on defined SLA or manually by an administrator from the service provider side or the consumer side.
 Termination: When a Cloud service instance is no longer needed or when the reservation for its resources expires, it is terminated either automatically or manually by an administrator. 
Discussion
Journal of Computers
Among the research work in the domain of EA-based cloud services, some works raised the need of evaluation and decision criteria for the adoption of cloud computing within the enterprises [18] . The majority of current approaches focus on the EA of the service provider [14] . Therefore, there is a need to give the companies a way to assess the components of its IS and to measure its functional maturity, then decide to migrate or not a component to the cloud and to choose the adequate kind of cloud. Fig. 7 provides an overview of our proposed model that provides a mean which enables to design a mature and cloud-opened IS. The proposed model constitutes a decision support tool for IT evolution strategy of the enterprise.
Conclusion
Subscription to the cloud offers has now become a competitive alternative in enterprise information systems. The enterprises need a fast and flexible assessment tools to take advantages of these services. That is why the proposal of such transformation models is an added value that reduces the gap between the rapid advancement of IT technologies and the IS agility.
